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review every step in the RT process. They check whether the 
used protocol is applicable, if the choices made in the RT 
process are logical and whether the workflow was correct. 
Afterwards, the reviews are discussed plenary by the four 
physicist-RTT couples and a radiation oncologist (RTO) 
specialized in the tumor site. In this meeting, actions to 
optimize the RT process are defined. For the retrospective 
analysis, the items on the action lists are categorized either 
as: protocol checks (incomplete/incorrect protocol), 
procedure checks (difference in interpretation of protocols) 
and abnormalities in human actions 
(misunderstanding/human error) or techniques (technical 
shortcoming).  
 
Results: In three years the APQ resulted in a total of 76 
actions. The results are displayed in Table 1. Examples of 
some typical actions include: adjusting the dose volume 
histogram reports in showing more relevant information, 
unifying the workflow around peer review of delineations, 
securing consistency of patient setup information.  
 
 
 
Only small abnormalities were found, which didn’t influence 
the radiation treatment or caused any injury. In addition, the 
APQ turns out to be a good tool to enhance collaboration 
between multidisciplinary professionals like physics, RTT’s 
and physicians.  
 
Conclusion: From our results, it follows that the APQ detects 
several types of (small) abnormalities in the total RT process. 
It is known that large errors typically result from a 
combination of small abnormalities through the process 
chain. Therefore we believe that by finding and correcting 
these small abnormalities, the APQ inherently improves the 
quality and safety of our treatment. In discussing the quality 
of our treatment in this multidisciplinary setting, we increase 
commitment and mutual understanding. In short, the APQ is a 
unique and effective process audit to enhance the quality 
and safety of the entire RT process. 
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Purpose or Objective: Stereotactic Radiosurgery (SRS) is an 
established treatment option for arteriovenous malformations 
in the brain (bAVM). Two dimensional (2D) digital subtraction 
angiography (DSA) is used for accurate delineation of the AVM 
because of its high temporal resolution. In current practice, 
an invasive head frame and localizer box are used to 
indirectly register 2D DSA with 3D magnetic resonance 
angiography (MRA) datasets. The new registration method, 
which is commercially available, segments a vessel tree from 
the 3D MRA, and matches this unique vessel projection with 
the vessel projection in the 2D DSA images. This study aimed 
to measure the accuracy and feasibility of this new 
registration method and compare it to the traditional image 
localization technique. 
 
Material and Methods: 69 image-registrations from 52 bAVM 
patients were analyzed. Patients with more than one AVM 
feeder artery had two registrations. In the traditional 
technique the 3D CT and 2D DSA datasets were indirectly 
registered using the localizer box. The CT was fused to the 
3D MRA establishing a registration between DSA- and MRA-
datasets. In the new technique the vessel tree segmentation 
from the 3D MRA was directly fused to the vessel tree from 
the frontal and lateral 2D DSA images of each patient (figure 
1). Two observers independently performed registrations and 
the accuracy was compared to the traditional one. The mean 
rotational and translational differences and outliers were 
calculated for the frontal and lateral DSA images. In addition, 
feasibility was analyzed for different factors e.g. vertebral or 
carotid artery registrations, prior embolization/hemorrhage 
and MRA/DSA image quality. 
 
Results: The mean difference of the new compared to the 
traditional registration technique was 1.1 mm and 1.3 º for 
translations and rotations, and 2/69 (3%) exceeded 3 mm. 
The 3D vector had a mean (SD) of 1.5 ± 0.71 mm (range 0.1-
4.7 mm). The mean (± 1 SD) results for 69 registrations of 
each DSA image are shown in figure 1. No difference >0.5 mm 
was seen between registrations with the DSA of either the 
carotid- or vertebral artery. Furthermore, no significant 
differences were found in patients with prior hemorrhage 
and/or embolization (p>0.05). The mean inter-observer 
disagreement between the two observers was 0.3 mm with 
maximum differences of 2.6 mm. Good image quality, the 
correct orientation of the DSA image sets together with 
whole brain MRA scans for optimal vessel segmentation are 
important criteria for accurate registration using the new 
method. 
 
 
 
Conclusion: The new software based DSA-MRA registration 
using vessel tree segmentation is a feasible and accurate 
approach and agrees to within a mean of 1.1 mm and 1.3 º 
with the traditional method using a frame and localization 
box. The new registration method allows the application of 
frameless (fractionated) radio surgery and could facilitate 
the import of external diagnostic DSA images for treatment 
planning.  
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Purpose or Objective: Around 35,000 Danish people are 
diagnosed with cancer each year, and approximately 16,000 
people receive one or several radiotherapy fractions. In 
Denmark radiotherapy is delivered by special educated 
oncology nurses and radiographers, in the following referred 
to as radiation therapists (RTTs). Results from existing 
research suggest that the RTTs play an important role in 
relation to how the radiotherapy treatment is experienced by 
the patients. In addition, patients feel tied down and as 
slaves of the time due to the daily treatments. Furthermore 
the high-tech context in a radiotherapy department may 
seem intimidating to the patients and consequently create 
insecurity and uncertainty in an already vulnerable situation. 
However, in order to establish a culture of patient-centered 
care and communication in clinical practice more knowledge 
on how patients experience radiotherapy treatment is 
warranted. The purpose of the study was therefore to 
explore how adult cancer patients experience radiotherapy 
based on existing qualitative research. 
 
